and 23.7 mol% of mono-and disubstituted PEG 400 derivatives, respectively. The product was taken forward without further purification. Monosubstituted PEG 400 derivative was separated from disubstituted PEG 400 derivative after next step (acetalization with trimethylorthoformate) by silica gel column chromatography. *with respect to monosubstituted PEG 400 derivative. Molar ratio of mono-to disubstituted PEG 400 derivative: (1 : 0.31) p-(Hydroxy(polyethylenoxy))benzaldehyde dimethyl acetal p-(Hydroxy(polyethylenoxy))benzaldehyde dimethyl acetal was synthetized based on the reported procedure. 4 To a solution of p-(hydroxy(polyethylenoxy))benzaldehyde (4.40 g) and lithium tetrafluoroborate (0.9 mmol) in methanol (20 mL), trimethyl orthoformate (17.6 mmol) was introduced, and the solution was stirred under reflux for 21h. After cooling, pyridine (0.19 mmol) and saturated aqueous solution of NaHCO 3 (50 mL) was added, and the mixture was extracted twice with DCM (70 mL). Organic layer was then washed with saturated aqueous solution of NaHCO 3 (40 mL), dried over MgSO 4 and concentrated under vacuum. The crude product was purified by silica gel flash chromatography (CHCl 3 : TEA 99:1) to afford product as a yellowish oil (3.68 g, 65%*). 1 H NMR (DMSO-d 6 , 600 MHz) δ [ppm]: 3.21 (s, 6H, -CH 3 ); 3.39-3.43 (m, 2H, H h ); 3.45-3.60 (m, ~29 H, H g , PEG backbone); 3.72-3.75 (m, 2H, H f ); 4.06-4.10 (m, 2H, H e ); 4.54-4.58 (m, 1H, -OH); 5.31 (s, 1H, -OCHO-); 6.91-6.95 (m, 2H, H c ); 7.26-7.31 (m, 2H, H b ). 13 C NMR (DMSO-d 6 , 150 MHz) δ [ppm]: 52.31 (-CH 3 ); 60.20 (C h ); 67.09, 68.90, (C e , C f ); 69.70-69.98 (PEG backbone); 72.33 (C g ); 102.47 (-OCHO-); 113.94 (C c ); 127.77 (C b ); 130.35 (C a ); 158.40 (C d ).*after 3 steps p-(Acryloyloxy(polyethylenoxy))benzaldehyde dimethyl acetal A solution of p-(hydroxy(polyethylenoxy))benzaldehyde dimethyl acetal (6.5 mmol) and TEA (14.6 mmol) in THF (80 mL) was cooled on ice water bath, and then a solution of acryloyl chloride (9.8 mmol) in THF (5 mL) was added dropwise. The mixture was left to warm up to room temperature and the reaction was finished after 3 h. Precipitated triethylamine hydrochloride was separated on a pad of Celite 501, and filtrate was concentrated under vacuum. The crude product was purified by silica gel flash S5 chromatography (CHCl 3 : TEA 99:1) to afford p-(acryloyloxy(polyethylenoxy))benzaldehyde dimethyl acetal as a yellowish syrup (3.61 g, 92%). 1 H NMR (DMSO-d 6 , 600 MHz) δ [ppm]: 3.21 (s, 6H, -CH 3 ); 3.48-3.60 (m, ~27 H, PEG backbone); 3.62-3.66 (m, 2H, H g ); 3.72-3.75 (m, 2H, H f ); 4.06-4.10 (m, 2H, H e ); 4.19-4.23 (m, 2H, H h ); 5.31 (s, 1H, -OCHO-); 5.93-5.97 (m, 1H, -CH=CH 2 cis); 6.16-6.22 (m, 1H, -CH=CH 2 ); 6.30-6.36 (m, 1H, -CH=CH 2 trans); 6.90-6.95 (m, 2H, H c ); 7.26-7.30 (m, 2H, H b ). 13 To a suspension of anhydrous trehalose (2.4 mmol) in anhydrous DMF (5 mL), p-(acryloyloxy(polyethylenoxy))benzaldehyde dimethyl acetal (5.5 mmol), hydroquinone (0.05 mmol) and a catalytic amount of p-toluenesulfonic acid were added. The solution was stirred at 80 °C for 3 h and then reaction was quenched with TEA. DMF was evaporated under reduced pressure and the sticky residue was treated with diethyl ether (3 x 50 mL). DT1 and MT1 were separated by silica gel flash chromatography (CHCl 3 : MeOH : TEA 97:2 :1 → 88:11:1) as yellowish oils (1.54 g, 45% and 0.28 g, 13%, respectively). p-(2-Hydroxyethoxy)benzaldehyde dimethyl acetal p-(2-Hydroxyethoxy)benzaldehyde dimethyl acetal was synthetized based on the reported procedure. 4 To a solution of p-(2-hydroxyethoxy)benzaldehyde (78.0 mmol) and lithium tetrafluoroborate (4 mmol) in methanol (40 mL), trimethyl orthoformate (117.0 mmol) was added, and the solution was stirred under reflux for 3h. After cooling, saturated aqueous solution of NaHCO 3 (250 mL) was added, and the mixture was extracted twice with ethyl acetate (360 mL, 120 mL). The combined organic layers were washed with saturated aqueous solution of NaHCO 3 (120 mL), dried over MgSO 4 and concentrated under vacuum to afford product as an orange syrup (15.92 g, 96% 
4,6-O-[p-(acryloyloxy(polyethylenoxy))benzylidene]-α,α'-D-trehalose (MT1)

p-(2-(Methanesulfonyloxy)ethoxy)benzaldehyde dimethyl acetal
A solution of p-(2-hydroxyethoxy)benzaldehyde dimethyl acetal (30.0 mmol) and TEA (51.0 mmol) in anhydrous DCM (100 mL) was cooled on ice water bath, and then methanesulfonyl chloride (45.0 mmol) was added dropwise, while stirring. The mixture was left to warm up to room temperature and left overnight. Afterwards, the suspension was diluted with DCM (100 mL) and extracted with an aqueous solution of NaHCO 3 (100 mL). The organic layer was dried over MgSO 4 and concentrated under vacuum to afford product as an yellow syrup (7.99 g, 92%). 
p-(2-acrylamidoethoxy)benzaldehyde dimethyl acetal
A solution of p-(2-aminoethoxy)benzaldehyde dimethyl acetal (24.0 mmol) and TEA (54.0 mmol) in THF (120 mL) was cooled on ice water bath, and then a solution of acryloyl chloride (36.0 mmol) in THF (10 mL) was added dropwise. The mixture was left to warm up to room temperature and the reaction was finished after 3 h. Precipitated triethylamine hydrochloride was separated on a pad of Celite 501, and S10 filtrate was concentrated under vacuum. The crude product was purified by silica gel flash chromatography (CHCl 3 : TEA 99:1) to afford p-(2-acrylamidoethoxy)benzaldehyde dimethyl acetal as a yellowish syrup (3.65 g, 57%). 1 H NMR (CDCl 3 , 600 MHz) δ [ppm]: 3.30 (s, 6H, -OCH 3 ); 3.74 (~q, 2H, J = 5.6 Hz, -CH 2 NH-); 4.07 (~t, 2H, J = 5.1, 1.2 Hz, -OCH 2 -); 5.33 (s, 1H, -OCHO-); 5.64 (dd, 1H, J = 10.2, 1.5 Hz, -CH=CH 2 , cis); 6.12 (1H, J = 17.0, 10.2 Hz, -CH=CH 2 ); 6.13-6.25 (br s, 1H, -NHC(O)-); 6.29 (dd, 1H, J = 17.1, 2.2 Hz, -CH=CH 2 , trans); 6.84-6.91 (m, 2H, H c ); 7.32-7.38 (m, 2H, H b ). 13 To a suspension of anhydrous trehalose (5.65 mmol) in anhydrous DMF (10 mL), p-(2acrylamidoethoxy)benzaldehyde dimethyl acetal (13.0 mmol), hydroquinone (0.1 mmol) and a catalytic amount of p-toluenesulfonic acid were added. The solution was stirred for 3 h at 80 °C and then reaction was quenched with TEA. The solvent was evaporated under reduced pressure and the sticky residue was treated with diethyl ether (3 x 50 mL). DT2 and MT2 were separated by silica gel flash chromatography (CHCl 3 : MeOH : TEA 97:2 :1 → 85:14:1) as white solids (1.85 g, 44% and 0.36 g, 12%, respectively). Anhydrous trehalose (21.9 mmol) was dissolved in 80 mL of anhydrous pyridine and the solution was cooled on ice-water bath before trimethylsilyl chloride (362.8 mmol) was added dropwise, while stirring. The reaction was allowed to warm up to room temperature and left overnight. The resulting suspension was diluted with 100 mL of ethyl acetate and extracted with 80 mL of DI water. The organic phase was washed two more times with 80 mL of DI water, dried over MgSO 4 and concentrated under vacuum. The residue was evaporated twice with toluene to afford product as white crystals (19.70 g, 98%). A solution of 2,3,4,2',3',4',6'-hepta-O-trimethylsilyl-α,α'-D-trehalose (7.9 mmol) and TEA (17.8 mmol) in 30 mL of anhydrous DCM was cooled on ice water bath, before a solution of acryloyl chloride (11.9 mmol) in 20 mL of anhydrous DCM was added dropwise. The mixture was left to warm up to room temperature. After 2 h the solution was diluted with 160 mL of DCM and extracted twice with 220 mL of brine. The organic phase was dried over MgSO 4 and concentrated under vacuum. Crude product was purified by silica gel flash chromatography (hexane: ethyl acetate 98:2) to afford product as colorless oil (5.26 g, 74%). Wt% of trehalose originating from diacetal (wt% TRE(DT) ) was estimated based on the enzymatically determined content of trehalose (wt% T=ΣTRE ) and mole fraction of diacetal (X DT ). X DT was calculated from the integration of trehalose anomeric signal (I TRE H-1,H-1' ) and aldehyde aromatic signals (I Ar(A) , I Ar(B) ) in 1 H NMR spectra of degradation products ( Fig. S1-S4 ). The following equation was used: 
4,6-O-[p-(2-acrylamidoethoxy)benzylidene]-α,α'-D-trehalose (MT2
